------------------------~I ----------~----~--~--·3~6~,1~8~9~,3~98
The value of mineral production in Iowa in 1921, $35,625,170 , represents a decrease of $21,437,147 from the peak production of the preceding year. In fact it dropped below the production of both 1918 and 1919, the years which represented war and immediately postwar conditions. This decrease from the 1920 figures is due chiefly to the great r eduction in the output of coal, though a sharp restriction is evident in other lines also, notably clay products, gypsum and cement.
During 1922 the production of coal suffered a slight further decline, but clay products and cement sales increased slightly and the output of gypsum products was much larger than during 1921. There was a slight gain also in the minor products. These changes made an increase of $564,228 in the output over that of 1921. Coal held the chief place in the list of producers and accounted for nearly half of the total value of the output. It is noteworthy, however, that whereas in previous years clay products have been second in the list, during both years here considered the output of cement · exceeded that of clay wares and gave it rank as the second mineral product of the state.
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COAL
The production of coal in 1921 fell below that of 1920 by 3,282,524 tons, a decrease of 42 per cent from the banner production of the preceding year. The value of the output naturany decreased also, the drop being from the record figure of $30,793,847 in 1920 to $17,256,800 in 1921 . The diminished value was due both to the smaller output and to the lower price per ton received-$3.81 in 1921 as compared with $3.94 in 1920. These figures repn' lsent a reaction from business and jndustrial conditions in 1920, when there was a temporary recovery from the relatively unfavorable situation of 1919.
The ..... The production of coal in Iowa during the last ten years, which includes the war period, is shown in the subjoined table. Iowa, 1919 to 1922 . Year Value 1913 7,525,936 $13,496,710 1914 7,451,022 13,364,070 1915 7,614,143 13,577,608 1916 7,260,800 13,530,383 1917 8,965,830 21,096,408 1918 8,192,195 24,703,237 1919 5,624,692 17,352,620 1920 7,813,916 30,793,847 1921 4,531,392 17,256,800 1922 In the tables I sho'wing production by counties those in the southwestern field, mining the Nodaway coal, have been grouped together to avoid revealing individual production. This grouping also shows the output from this small but interesting field. The Nodaway coal averages only about sixteen inches in thickness and owes its value to its distance from other fields and the constancy of its occurrence. It is noteworthy that in number of days worked these counties stand among the highest in the state.
Proooction of Coal in
Monroe county was the leader in both tonnage and total value. Polk and Appanoose occupied second and third places in 1921 but reversed positions in 1922.
The statistics for 1921 show that during this year 71.2 per cEnt of the coal mined, or 3,227,867 tons, was shot off the solid; 1.2.7 per cent, or 572,754 tons, was m~ed by hand; and 15.4 per cent, or 698,443 tons, was mined by machine. The method of production of 0.7 per cent, 32,328 tons, was not specified. The corresponding percentages in 1920 were 62.7, 15.2, 20.7 and 1.4. It will be seen that the proportion mined by machine was 5.3 per cent less in 1921. There "ven: ) 100 machines in use in 1920 and 98 in 1921. The number of machines in the bituminous mines of the country in 1921 was 16,618, and the amount of coal mined by their use was 272,702,389 tons.
~Phe year 1921 was one of the quietest of recent years in the industry in Iowa so far as strikes and lockouts were concerned. There were only 897 men out on strike for a total of 1,840 ' mandays.
The The averl~.ge tonnage per man per day ranged in 1921 from 2.42 in Texas to 6.10 in Utah. Both of these figures, however, are somewhat abnormal and the average in most of the states is between three and four tons. Physical conditions in the mines have much to do with the tonnage average. For example the high average of Utah is due to the great thickness of the seams, some of which are sixteen feet or more· in thiclmess. The average recovery by each Iowa worker was 2.69 tons.
CLAY P R ODUC T S
The output of clay wares in 1921 and 1922 was much less than that of the two preceding years. The year 1920 had been the record year in clay production as it was with coal, and the production during the next year fell from the value of $10,489,-232 reached in 1920 to that of $5,711,583 in 1921. This was no doubt due to irregularity and depression in the building trades during 1921, conditions · which continued, apparently, in large measure into 1922, as the output increased only very slightly during that year. The following table will show the amount Other products (.) These tables when compared with those for the two preceding years show several facts of interest. One is the important drop in the quantity and value of common brick as compared with the production in 1920, which was 60,270,000 bricks valued at $1,~46,182. Another is the fluctuation in pro-(0) Include.: fancy brick. vitrified brick. miscellaneous products.
unction of face brick. In 1919 this had risen to 20,603,000. In 1920 it declined to 13,678,000 and in 1921 it went still lower, but it witnessed a large rise in 1922. Probably the manufacture and sale of drain tile is a fairly accurate barometer of agricultural conditions. If this be true the following facts are worthy of note. In 1919 the sales of drain We amounted to $3,127,378, in 1920 to $4,760,115, in 1921 to $2,412,849, in 1922 to $1,495,116 . This last figure marks the lowest value of the drain tile output since 1904, when it was $1,321,745. It must he remembered, too, that unit values were much lower then than now.
The production of clay wares in Iowa during the last ten years may be summarized as follows: There were 1,797 plants producing brick, tile and other wares, and 301 pottery plants, a total of 2,098 for the nation.
CEMENT
The production of Portland cement in 1921 dropped to five per cent below that of 1920 as compared with a drop of one per cent for the industry throughout the United States. At the same time the shipments dropped six per cent. The decrease in production continued in 1922 and brought it down to seven per cent under that of 1921. However, the shipments during 1922 were eight per cent greater than those of 1921 and the consumption in 1922 was ' greater than that in 1921 also. The following table will give the data for the state in detail. Iow(1J, 1920 Iow(1J, to 1922 Iow(1J, I 1920 1921 1922 During both 1921 and 1922 the commercial district which indudes eastern Missouri, Iowa and Minnesota, and which contains nine active plants, ranked third in production, with an output of 11,393,552 barrels in 1922. In value of shipments, however, this' district ranked fourth, as California's shipments reached a higher value, though the amount was less. The fol-.lowing table will sho'\v the production in the leading states. 
Production ol f cmnl!'nl t in
1-9-22--- A comparison of this table with that for the two years preceding will show that Indiana has dropped out of second place, which has been assumed by California, also that the latter state during both years here consi~ered held first place in per capita consumption-perhaps due to California's aggressive road building program. Iowa may well take notice and cJimb out of fifth place. Mississippi consistently kept her positionat the foot of the list of consumers.
An GYPSUM ~"ollowing-the goreat increase. in the production and sales of gypsum in 1920 the industry experienced the slump which ~eemed to be common to the mineral industry in general. Thf' f.a]es of gypsum and gypsum products in 1920 amounted to 432,239 tons with a value of $4,422,965. Then in the succeeding year the production dropped to 301,587 tons valued at $2,922,-700. There was a slight decline in the p.roduction of the eountry at large although only in Kansas and Wyoming was this decline comparable with that in Iowa. Several states exp(~rienced an advance in 1921, as a result of which Ohio passed Iowa and took second place, next to New York, both in tonnage mined, in tonnage and value of calcined products and in total value of material sold. In the value of the crude gypsum sold for agricultural uses Iowa was the leader in both 1921 and 1922, although the value in both years was less than the corresponding figure for 1920, which was the highest thus far reached for sales of this commodity. Iowa ranked fourth in the amount and value of crude gypsum sold for Portland cement and other purposes in 1921 and third in 1922.
In 1922 Iowa regained very nearly the grolmd she lost in 1921. The tonnage mined was somewhat less than that of 1920 -536,905 tons as compared with 571,895 in 1920, the largest figure so far attained in the history of the industry-but the tonnages sold for agriculture, for cement and as calcined products were all larger than during 1920. Owing, however, to ~omewhat lower prices per unit the values of all these items were somewhat lower than during the banner year 1920. Iowa also regained second place in total production as Ohio made but slight gain while as stated above Iowa made a gain which brought her back nearly to normal production.
The Iowana Gypsum Company began the construction of a mill near Fort Dodge in 1920 and put it in operation during the next year. This mill uses the method of making plastic gypsum which is described in Doctor Wilder's report on Gypsum in volume XXVIII of the reports of this Survey.
The Universal Gypsum Company was organized in Chicago in 1922 and has taken over the properties of the Iowana and the Plymouth Gypsum companies, both at Fort Dodge.
The following The production of gypsum in different states is shown below. 490,902, in 1921 to 101,904 tons, valued at $387,203, in 1922. During the same time the amount sold for cement and other }J11rpOSes increased from 537,978 tons, valued at $1,775,109, to 668,821 tons, valued at $2,056,143. In both years New York was the chief contributor to the supply for cement mills and furnished nearly a third of the tota1.
Gypsum production by states_
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SAND AND GRAVEL
The sand and gravel industry suffered a decline in 1921, although this decline was not so serious as was that in some other lines of the mineral industry. The greatest drop was in the amount and value of the sand used for building and in fact the amounts and values of paving sand and of gravel were larger in 1921 than in 1920. Lower prices prevailing in 1921 tended to reduce the increase in the values of these commodities below what it would have be. en otherwise. Most of Iowa's sand and gravel deposits occur as beds in the glacial drift or in the valleys of the larger streams. Such materials are by nature better fitted for the coarser uses. than for finer ones such as glass making, molding, polishing and filter sands. However, some of these finer purposes are served by carefully selecting and preparing some of the finer and better grades of sand. Some sand and gravel is prepared by crushing and sizing, though most of that which is prepared is simply washed and sized.
The year 1922 witnessed a slight upward trend in some lines of the industry, notably those using gravel. There was a slight decline in the tonnage of both sand and gravel used in building but a large increase in the amount and value of gravel used for paving.
'1'he following table will show the tonnage and value of the different kinds of sand and gravel produced during the past three years. No separate figures are given for roofing gravel in 1922 as these are included with thos.e for building gravel. The production by counties so far as these figures can be made public, is given in the following table. (1) (5) , (4)(5) (2)(4) (1)(3) (2)(3)(4) (5) 15,783 (3) (4) (5) (1)(4)(5)
Produotio'/lJ of sand and grave! in Iowa by uses.
. .
--------.-----------------------------_._--_.
- 
------------------------------
Story(2), W ebster (2), Winneshiek(l) __________ 5 12,750
.-.--._--.
--------------------------------. ---
Wapello _____ ____________________________________________________ 3 The total production, including both sand and gravel, of these states in 1922 ,~as as follows: $ 7,413,686 5,503,374 5,411,821 5' ,085,312 4,033,856 3,425,013 3,222,043 2,977,008 2,063,781 1,957,624 1,752,233 64.617.664 It will be noticed that there is a wide range in the value per ton in diff. erent states. This is due in part at least to the different uses for which the material is intended. Pennsylvania's output in 1922, for example, is valued at over a dollar a ton. Over two ,million dollars' worth of this , output was used for glass making, molding, polishing and grinding. The glass sand sold for $1.86 per ton and the other grades here mentioned sold for over a dollar and, a half pel' ton. Most of Iowa's output of both sand and gravel, on the other hand, was used for building and paving and these grades do not command nearly such high prices, only sLxty-five cents per ton in this case. The average value per ton in the United States was sixty-eight cents.
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V<alue
S, T ONE AND LIME Building stone is also computed in cubic feet, and in 1922 these amounted to 64,500, an average of 11.6 feet per ton.
The following table will show the production of stone and lime by countie, s in 1921 and 1922, so far as these may be given without revealing individual outputs.
Iowa's output of limestone does not place the state in a very high position among the producers of this material. In 1921 her rank was sixteenth in tonnage and eighteenth in value of output. The reasons for th~s situation are chiefly the very small amount of building stone produced and the further fact that Iowa is not so active in those lines of industry which make heavy demands on the limestone resources of some other states, espeeially ore smelting and certain manufacturies. Perhaps a comparison of the following table with those above which show production of stone in Iowa will make this clear. As is suggested by this table, the leading states in production of limestone for building are Indiana, Missouri, Minnesota and Kentucky, in the order named. Minnesota's product was valused at $274,525. Other materials, chiefly crushed stone, brought the state's total production up to $583,467. Indiana owes her great preeminence to the deposits near Bedford and Bloomington, in Lawrence and Monroe counties.
There were only two operators producing lime in Iowa and these kept Iowa in twenty-ninth place by quantity and thirtyfirst by value_ The lime sold at a~ average of $9.35 per ton. "Then all classes of stone are considered Iowa held thirtysecond place among the states of the Union in 1922.
I
MINERAL WATERS
Three mineral springs were reported as being in use in 1921. The total sales from these amounted to 21,100 gallons valued at $2,105. . In addition 122,632 gallons were used for making soft drinks.
In 1922 the sales were somewhat larger, amounting to 25,561 gallons, with a value of $3,788. The quantity used for soft drink8 was 168,000 gallons. The average price for table and medicinal water was ten cents per gallon in 1921 and fifteen cents in 1922. The springs operating in 1921 were Fry's well at Colfax, Hawkeye Hygeia at Siolu City and Lime Rock at Dubuque. In addition to these the Grand Hotel of Colfax re-ported sales in 1922 and also stated that it operated a bathing e' stablishment.
The mineral water industry is of considerable importance, taking the country over. In 1922 the value of water sold for medicinal and table use was $5,498,269. Wisconsin was the 10ading state, with la production valued at $2,120,669. The next state was New York, far ' in the rear with sales of $800,-Sin. Forty-three states reported sales during the year. The waters used for soft drinks amounted to 5, 831, 635 gailons. This is additional to the 38,492,881 gallons sold for medicinal and table use as discussed abov' e.
NATURAL GAS
The production and use of natural gas from pockets in the glacial drift continued on a small scale as in previous years. The production reported in 1921 amounted to 700,000 ' cubic feet, with a vahle of $300. Six wells were productive.
Daring 1922 there was an estimated production of 460,000 feet with a value of $230. . The active wells are in Louisa and Guthrie cotinties. Pockets of gas ' are frequently encountered in the course of well drilling. " In some cases this gas is inflammahle while in others it is not. · In many cases the pockets ' are ~oon exhausted, but in a few instances the supply is continuous, as in the case of the wells ' here listed, which have been producing for many years. The wells are shallow, not much over a hundred feet deep; arid some of them are being abandoned.
Attempts are continually being made to find petroleum in Iowa, but so far these have met with uniform failure. The chances are strongly against comm' ercial production of oil in this state.
